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Ovipositional and feeding preferences of Helicoverpa armigera towards putative transgenic 
and non-transgenic pigeonpeas 
 
ABSTRACT: Helicoverpa armigera is the major constraint for 
pigeonpea production, and therefore, efforts are being made to 
develop transgenic pigeonpeas with Bt and SBTI genes  to minimize 
the losses due to this pest. The oviposition behavior of H. armigera 
on transgenic and non-transgenic plants was studied under no-choice, 
dual-choice, and multi-choice conditions. No differences were 
observed in the number of eggs laid on the inflorescences of the 
transgenic pigeonpeas with cry1Ab or SBTI genes and with the non-
transgenic plants. In dual-choice feeding tests, there were no 
differences in leaf damage, larval weights, and the number of larvae 
between transgenic and non-transgenic plants. The results suggested 
that transgenic plants have no influence on the oviposition and 
feeding preferences of H. armigera. 
 
Pigeonpea (Cajanus cajan (L.) Millsp.) plays 
an important role in nutritional security as an important 
source of high quality dietary proteins. It is damaged 
by over 150 insect species, of which Helicoverpa 
armigera (Hubner) is the most important pest, which 
causes an estimated annual loss of US$ 317 million in 
the semi-arid tropics in pigeonpea (ICRISAT, 1992). In 
an effort to minimize the H. armigera damage, 
transgenic pigeonpea plants with Bacillus 
tthuringiensis (Bt cry1Ab) and soybean trypsin 
inhibitor (SBTI) genes have been developed recently 
(Sharma et al., 2006). Genetic transformation of crops 
leads to slight changes in the chemical composition, 
which might influence host selection and colonization 
by the insects. Therefore, we studied the oviposition 
preference by females and feeding preference by the H. 
armigera larvae on transgenic and non-transgenic 
plants of pigeonpea. 
 
MATERIALS AND METHODS 
The pigeonpea varieties, ICPL 88039 and 
ICPL 87 that were transformed using the constructs 
pHS 723: Bt cry1Ab and pHS 737: SBTI through 
Agrobacterium tumefaciens-mediated transformation 
(Sharma et al. 2006) were raised in a containment (P2 
level) green house at 24 to 28
o
C, 70 to 80% RH. The 
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H. armigera culture was maintained under laboratory 
conditions of 24
o
C and 70% RH (Armes et al., 1992). 
Oviposition preference 
The oviposition behavior of H. armigera was 
studied under no-choice, dual-choice (in comparison to 
the non-transgenic control), and multi-choice 
conditions (all the test genotypes placed inside the 
cage). Fresh inflorescences (20 cm long) with flowers 
and tender leaves were collected from the greenhouse, 
and placed in a conical flask (150 ml) filled with water. 
A cotton swab was wrapped around the stem to keep 
the inflorescence in upright position. For no-choice 
tests three pairs, and for dual- and multi-choice tests 
four pairs of two-day old moths were released inside 
the cage. Sucrose solution (10%) in a cotton swab was 
offered to the adults as a food, changed on alternate 
days. The number of eggs laid by the moths was 
recorded, and the inflorescences were replaced daily. 
The experiments were replicated six times in a 
completely randomized design. Percentage of eggs laid 
on each plant was calculated from the total number of 
eggs laid. The data was subjected to analysis of 
variance. A Student “T” Test was used to test 
significance of difference in dual-choice tests. 
Neonate feeding preference assay  
Fully expanded tender leaves of equal size 
from transformed and non-transformed pigeonpea 
plants were collected and placed one centimeter apart 
in a Petri dish arena (9 cm dia) lined with moistened 
filter paper. Ten neonate larvae were placed in the 
middle of Petri dish arena. Data on leaf feeding was 
recorded after 72 hours on a 1 to 9 scale (1 = <10% leaf 
area damaged and 9 = >80% leaf area damaged). The 
number of larvae on each leaf and their weights were 
recorded separately. Each treatment was replicated five 
times in a completely randomized design. 
 
RESULTS AND DISCUSSION 
There were no significant differences in the 
numbers of eggs laid on the inflorescences of 
transgenic and non-transgenic control plants under no-
choice, multi-choice (Fig. 1), and dual-choice 
conditions (Table 1). Egg densities of the tobacco 
budworm (Heliothis virescens) (Parker and Luttrell, 
1998) and cotton bollworm (H. armigera) (Sharma and 
Pampapathy, 2006) have not been found to be 
significantly different on transgenic and non-transgenic 
cottons. The lack of differences in oviposition 
preference indicated that there are no major changes in 
the physico-chemical characteristics of the transgenic 
plants that influence oviposition behavior. This 
corroborates the earlier observations that the 
oviposition behaviour of H. armigera moths was 
independent of the presence of transgenes (MacIntosh 
et al., 1990; Orr and Landis, 1997; Ramachandran et 
al., 1998).   
 
 
 
 
 
There are no significant differences in leaf 
damage, larval weights, and the number of larvae that 
settled on leaves of transgenic and non-transgenic 
plants (Fig. 2). Gould et al. (1991) observed that H. 
virescens larvae were able to detect and avoid high 
levels of B. thuringiensis toxins in diet. Increased 
movement and dispersal of H. virescens larvae has also 
been observed on transgenic cotton lines (Benedict et 
al., 1993; Parker and Luttrell, 1999). Lack of feeding 
preference by H. armigera larvae on transgenic and 
non-transgenic pigeonpea plants may be because of 
low levels of expression of toxin proteins in transgenic 
pigeonpeas, which do not result in perceptible changes 
in insect behaviour and development.  
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Genetics and Management of Whitefly Resistance to Pyriproxyfen 
 
 
Selective insecticides, such as insect growth regulators, 
that kill pests but cause little or no harm to non-target 
organisms have become increasingly important in crop 
production systems worldwide.  The insect growth 
regulator pyriproxyfen has been successfully used for 
the last decade in Arizona as part of an integrated pest 
management (IPM) program for the sweetpotato 
whitefly, Bemisia tabaci.  B. tabaci, a problematic pest 
in Arizona and other sub-tropical regions throughout 
the world, damages crops due to direct feeding, 
transmission of plant viruses, and production of 
honeydew.  The use of pyriproxyfen for B. tabaci 
control has decreased use of broad-spectrum 
insecticides, preserved natural enemies and beneficial 
organisms, and increased farmer profits. 
 A serious threat to the continued success of 
the IPM program in Arizona is the evolution of 
insecticide resistance in B. tabaci.  Despite 
implementation of a rotation program designed to 
preserve efficacy of pyriproxyfen, laboratory bioassays 
tracking the evolution of resistance reveal an area-wide 
decline in susceptibility to this insecticide, threatening 
